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LATENT INFECTIONS OF THE DIPHTHERIA BACILLUS.

B Y PATRICK WATSON WILLIAMS, M . D . L O X P . ,

Lecturer on Diseases of the Nose and Throat at the University of Bristol; and
in charge of the Ear, Nose and Throat Departments, Bristol Royal Infirmary.

IN introducing tlie discussion on latent infections of the diph-
theria bacillus from the clinical standpoint alone, one is confronted
with the difficulty that such infections are devoid of any striking
or characteristic clinical manifestations, and that at best we have
to depend on the aid of the bacteriologist to confirm or refute a
suspicion that any given case is one of latent diphtheria.

I propose therefore to direct attention to various clinical phases
of latent diphtheritic infection, giving concrete examples, where it
appears desirable, but without discussing the bacteriology of such
cases or the administrative measures required for dealing with
them—questions in which we may look for expert guidance to
those who follow me.

If diphtheria may be defined as any pathological condition,
local or general, due to infection by specific diphtheria organisms,
diphtheria is "latent" when such pathological conditions are
unaccompanied by obvious illness or by symptoms sufficiently
characteristic to be recognisable as those of diphtheria.

From the clinical standpoint cases of latent diphtheria may be
grouped under three heads :

(A) Patients who afford none of the usual clinical indications of
diphtheria, are not definitely ill, and yet are found to l>e cuuvmic,
or hare increased pulse-frequency, are simply poorly in association
with nasal catarrh, memhranous rhinitis, faucial redness or slitjht
subacute tonsillitis, otorrhn'a, sores, etc., wla'ch on hacterioloyical
examination prove to he diphtheritic.

Of such cases I present two examples.
(1) Gr. B , aged two days, prematurely born (about seven

and a half months' gestation), was admitted with her mother to the
Bristol Eoyal Infirmary, weight 44 lb., yellow and wizened.

About December 24 it was noticed she had some nasal discharge,
and as it did not clear up I saw her on January of this year and
took it to be simple rhinitis. February 6 cultures were made from
the nasal discharge, that is, after it had persisted for six weeks,
and then more as a matter of interest than because it was thought
to suggest diphtheria, which, however, it proved to be. The child
died very shortly after. It was a very good example of latent
diphtheria, for no symptom pointed to the true nature of the case.
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There is no evidence of any sore throat, and as the child was only
four months old I confess my inspection of the nasal passages was
not satisfactory.

A case of primary nasal diphtheria is reported by Kuhn1 in a
baby aged two weeks, probably contracted from the maternal 1
genitals in parturition.

(2) Mrs. V. O , a ladv whom I had been attending for her
nose for a long time for asthma and accessory sinus suppuration,
on March 29, 1909, mentioned that her throat was uncomfortable.
On the left tonsil was a small pocket with some exudation from
one or two crypts, and the area of tonsil around was a little
reddened. She said she had several times had the same before,
as a child and since, but I took a. swab which Prof. Walker Hall
examined by culture and reported on the 31st as yielding " an
almost pure growth of organisms presenting the chief morpho-
logical characters of Klebs-Loeffler bacilli, but showing a number
of atypical forms." As the patient had no symptoms I had con-
tented myself with local antiseptic applications, but on seeing the
slide with many typical beaded bacilli of medium length 1 gave
10,000 units of antitoxin. Meanwhile a girl aged twelve, who
had come to stay with her and who had a slight nasal catarrh, was
examined, and although I could find nothing abnormal except a
little increased redness and fulness of the nasal mucosa, like slight
hypertrophio rhinitis, and she was very well indeed, I had cultures
made from the nose and throat, and Dr. Russell, the city bacterio-
logist, found typical diphtheria organisms (Wes.brook C3) in the
nose-swab. The child had had regular diphtheria a few years
before. As she seemed to have a cold on her arrival, two or
three days before Mrs. V. 0 's sore throat, Mrs. V. 0 had
refused to kiss her, but the child declared she would give her
one hundred kisses, and was lavish in her embraces.

April 1, the day after the antitoxin injection, Mrs. V. 0 \s
throat appeared practically normal, except a little localised redness
of the tonsil; but several times cultures were taken subsequently.
On two occasions Dr. Russell found typical Klebs-Loeffler bacilli
(Aj 0 C1 D Dt DL>). Her health was affected to the extent of being
worried and sleepless and her heart's action weakly, with a pulse
of 110 when up. But this was in part accounted for by her chronic
nasal trouble.

Shortly after this she motored off to her country house, and
A.F.H., Bd. 4, bis 1, Heft 3 ; JOURX. OP LARYNGOL., RHINOL., AND OTOL.,
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was under the care of her own medical attendant there. Cultures
from throat swabbings taken April 27, submitted to the Labora-
tory of Pathology, New Cavendish St., London, were reported by
Dr. Eastes as follows: " S w a b from left tonsil, fairly numerous
Klebs-Loeffler bacilli; swab from right tonsil, culture contaminated
with large bacillus of suhtilis type which obscures all other growths."

Meanwhile, however, former cultures were being tested for
virulence by Professor Hewlett, and one culture (made April 4)
was reported to be " practically non-virulent," and a second
culture which gave ordinary barred and beaded diphtheritic
organisms was purified bv subeulturing, and Prof. Hewlett
reported that " t h e result of inoculation is that "5 c.c. of a forty-
eight-hour broth culture killed a -300 grin, guinea-pig within forty-
eight hours, so that the organism is at least of fair average
virulence/ '

By this time the patient had motored back again and for the
greater part of the time had been getting about. She was free
from organisms in throat or nose (two separate cultures) by May 27.

The little girl, who was always in excellent health and spirits,
soon lost all organisms from the nose after the use of antiseptic-
sprayings; whether these will reappear I cannot say.

Summary of Ca.se V. ().—March 20, 1909: Tonsillar crypt exuda-
tion. No illness. Klebs-Loeffler bacilli beaded (W. Hall).
10,000 units antitoxin serum.

"lt' April 1 : Tonsil exudation gone. Poorlv. Pulse 110.

April 4 : One culture prepared by AY\ Hall tested for virulence.
i'i Negatire (Hewlett). Two c.c. of original culture and 2 c.c. of sub-

culture (broth) seventy-two hours. No effect on two small guinea-
Iv l"o8- Second culture containing barred and beaded forms, purified

and isolated by Hewlett. Virulent. '5 c.c. forty-eight-hour broth
killed 300 grm. guinea pigs within forty-eight hours.

|i April 6 : Throat culture. Small growth AL C\ J)} C, T)2 positive
S , (Russell).

if April 15 : Throat culture. Free growth C D C Dv Positive
* (Russell). Later motored to country residence.

April 28 : Culture from left tonsil, numerous Klebs-Loeffler
bacilli with micrococci. Culture from right tonsil, large bacillus
of suhtilift type, obscures all other growths (Eastes and Fletcher).

May 25 : Free.

(B) Cases vith local rfij htheria lesions, hut presenting no general
symptoms of ill-health. This class comprises cases that are iiuli.s-
•jnitably " latent."
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I will briefly refer to another Bristol example (reported at
greater length in' the " Report of M.O.H. Bristol, 1893," " Diseases of
Mouth ami Nose," p. V-VJ).

A lady had an indefinite sore throat, and three weeks later gave
a children's party. Two children who were kissed by her were
noticed to have membranous rhinitis, the one eleven days and the
other sixteen days after the party, and Dowson and Klein found
virulent diphtheria bacilli in cultures from their noses—although
apparently in perfect health. After two months' treatment the
children were declared free, but after another two months their
mother, after kissing them, developed diphtheria, and the children
were then again found to have nasal diphtheria.

1 may recall, too, the case of pharyngo-keratosis of live months'
duration, following an attack of follicular tonsillitis in a school-
master, recorded by II. J. Davis (Proc. Roy. Hoc. Med., section
Laryngologv, 11)00, vol. ii, No. 7, p. 127). The condition was
typical of pharyngo-keratosis in a man in excellent health, though
pale. The secretion was swarming with Klebs-Loeffler bacilli.
For some months there had been outbreaks of tonsillitis amongst
the children of the school; some of these were found to be
diphtheria, but with the isolation of the master the outbreaks of
sore throat ceased.

Other examples have occurred of virulent diphtheria organisms
found in otorrhoea, conjunctivitis, stomatitis, cancrum-oris, external
rhinitis (Todd), and in sores on the lips, cheek, linger, vulva, vagina
and rectum. Some years ago a boarder at Clifton College had a
diphtheritic sore around the orifice of the rectum, which I con-
sidered arose from infection from other cases developing in the
house. He went home, and a culture by his medical attendant
proved negative, nevertheless his sister developed diphtheria.

Cases of purely local diphtheria are of considerable importance,
as the few examples [ have cited sufficiently prove.

(c) The third class comprise jicrxons ichu [,resent no local lesions
(did no dejuirture from normal healtlt, but in idiom dijjitlieria
organisms hare bt>eu discovered by culture tests, e.g. healthy infected
contacts.

Speaking at Leicester, J stated that it has yet to be shown that
such infected contacts are liable to spread diphtheria or are
actively infectious till they develop local symptoms. Graham
Smith offers a fair criticism when he points out that diphtheria is
usually most prevalent at seasons of the year when " colds " are
common, consequently a member of this group may at any time,
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by developing a " cold/' be converted into a member of Group 2;
but I do not agree with him when he goes on to state that, " even
if Watson Williams' opinion is correct, it is therefore almost as
necessary to guard against the possibility of the spread of the
disease by members of Group 3 as of Group 2," and for the simple
reason that it is impossible to carry out such precautions in
practice.

A few of the examples collected by Graham Smith appear a
priori sufficiently reliable to upset my position, but no contact has
been properly examined unless the nasal passages have been
explored, and no cultural test for the presence of diphtheria is
complete or safe which does not include the nose as well as the
throat, and in none of the instances cited by Graham Smith is it
stated that the nose was ever investigated.

Cultures from the nasal passages of house-surgeons and nurses
who have been in attendance on diphtheritic patients, especially
when no precaution is taken to avoid contact of the swab with the
vibrissa? of the vestibule, will often show the presence of virulent
diphtheria organisms, without any local symptoms or signs. I do
not pretend that they cannot, under such conditions, possibly
convey diphtheria, for it is proved that diphtheria organisms on
clothes or on a cat's fur may infect; but, Mr. President, I may be
permitted to refer to your own and Dr. Hewlett's researches, which
long ago proved that organisms inhaled and merely coming into
contact with the nasal mucosa were quickly removed by natural
means in healthy subjects. When the organisms are retained and
multiply we have no longer a contact but a local infection, and if
no general symptoms arise the case becomes one of '' latent diph-
theria" on my Group 2.

For the diagnosis of hitmt diphtheria we have to depend on
bacteriology, and notwithstanding the discovery by Davis, Anna
Williams, Ruediger, and Hamilton and Horton, of diphtheria-like
bacilli which were virulent and yet not neutralised in their patho-
genicity by the true diphtheria antitoxin,1 I suggest that the most
practical criterion at our disposal which stamps a case as clinically
true diphtheria is a virulence test—morphological tests being
unreliable. In support of this statement I relate the following

if very interesting case :
;| C. G , boy, aged thirteen, a boarder in a house of forty-four

i 1 " A Study of the Diphtheria Groups of Organisms," Edusser, " Studies from
it the Department of Pathology of College of Physicians and Surgeons, Columbia
I University," xi, 1906-1908.
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boys at Clifton College, on November 23, 1905, had a slight sore
throat, but was otherwise, then and subsequently, in excellent
health. There was no other case of diphtheria in the school. The
tonsils were slightly enlarged and abnormally red, but there was
no false membrane.

Cultures from the throat yielded a few Klebs-Loeffler bacilli;
nose negative. He was sent home under my care. The history of
the case was as follows :
November 23, 1905: Throat few D: D.,. Nose negative. (Kent.)
November 28, 1905 : Throat few Dx D3. Nose negative. (Kent.)
December 8, 1905 : Throat free growth C D CL DL D2. Nose

negative. (Kent.)
Virulence test (two weeks from onset), report non-virulent

(Kent).
December 30, 1905 : Throat, numerous Klebs-Loeffler bacilli

Clinical Research.
Opinion sent to the writer in a letter dated January 1,1906, from

the Clinical Research Association : "You will see from its inspec-
tion that the organism present is identical in its morphology with
the long variety of Klebs-Loeffler bacilli. We are surprised to
hear that inoculation experiments have shown it to be non-virulent,
because this type of organism is generally markedly virulent.
We are preparing a pure culture of the organisms."

This pure culture was sent without comment to Professor
Delepme, who tested it for virulence and reported on January 22 :
"The culture has been tested by inoculation. There is no evidence
that it is now virulent."

Needless to say, it was not from any lack of confidence in the
then Bristol City Bacteriologist that I had sent separate cultures
to the Clinical Research Association, but it was of paramount
importance to have very strong support in my contention that
these virulent-looking organisms were harmless; and it adds
greatly to the value of the case that two reliable authorities
prepared and reported on the cultures and that two independent
tests for virulence proved negative. On my recommendation the
boy was received back in school as a boarder, with organisms still
in his throat, and without any bad consequences. The only treat-
ment employed was local antisepsis, but that had no appreciable
effect.

For further evidence that non-virulent diphtheria bacilli when
transferred from one person to another do not become virulent or
give rise to disease, I will refer to examples reported by Graham
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Smith, Cobbett, and Park and Beebe (vide " T h e Bacteriology of
Diphther ia / ' Nuttall and Graham Smith), and I have myself
reported an instance1 in my practice of a boy who had nasal
diphtheria in December, became free, returning to school in
February, had further negative cultures taken, yet, four months
after his first attack, the nose yielded a positive cul ture; but no
cases of diphtheria arose amongst his fellow-boarders from his

& return to school and mixing freely with them before the last
If positive culture was taken. No virulence test was made because
'! the boy had pleurisy and passed out of my hands.
« Treatment.—Latent diphtheria being essentially a local diph-
!F theritic infection, one might naturally expect that the application

of antiseptics would afford satisfactory results in causing the
disappearance of the bacilli, yet, unfortunately, clinical experience
leads to the conclusion that, although the infectivity of the patient
is diminished while superficial organisms are killed or rendered less
virulent while antiseptics are used, the period of infectivity is not
shortened, for the organisms will reappear after the antiseptics are
left off just as long as they would appear if no antiseptics had been
used. The fact is, we cannot get the antiseptic to the organisms

^ which have invaded the superficial layers of the mucosa; and we
cannot even apply antiseptics to the deepest pockets of the
lymphoid crypts or to the lining surface of the accessory sinuses
when the nasal passages are involved. In clinical cases the

! removal of tonsils may be helpful—a method advocated by Pegler2

jj! in 1905—and the same may be said of irrigation of the maxillary
W- antra.
.; Antitoxic serum probably has some anti-microbial effect, and
i' attempts have been made (L. Martin) to prepare an anti-microbial

diphtheria serum and to use it dried, in the form of pastilles, for
its local action to decrease the number of living bacilli in the throat.
Dr. Davis's case of pharyngo-keratosis received five injections

I' without amelioration, but ho has recently written to tell me that
after four more large injections absence of diphtheria bacilli to

\ culture tests was shown after several cultures. It seems likely
k, that in a large percentage of cases antitoxin serum injections fail,
\ possibly because the proportion of bactericidal substance varies,

and because it is necessary to use larger quantities of the serum
than is necessary for antitoxic effects.

Vaccines may be employed. As long ago as 1897 Van de

1 JOURN. OF LARYNGOL., RHINOL., AND OTOL., November, 19U5.
5 Brit. Med. Journ., vol. ii, p. 651, 1SJ05.
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Velde1 used injections of dead bacilli to produce anti-mierobic
properties in the blood of goats, and L. Martin/ l>y injecting
bacillary bodies into a horse, prepared serum which he stated,
when applied locally, caused a rapid decrease in the number of
bacilli in the mouth. More recently Petruschy,3 of Dantzig, has
used injections of cultures mixed with physiological salt solution
(1 to 100) in six ca-es of chronic latent diphtheria, in every case
with favourable result. The injections were from O'l cm. to
O'Oo cm. of the diluted culture, and varied from one to several
injections in the different cases.

In one case that was referred to me, my colleague, Prof.
Walker Hall, has been employing vaccines that he prepared
himself; the condition showed marked improvement after the
injections of vaccines.

I will refer to one other method that is worthy of consideration,
viz. cataphoresis : A case of local chronic diphtheria of the ear,
resembling in clinical appearance eczema of the external meatus.
Dr. Tayler, of Bradford-on-Avon, has been employing cupric
ionisation.

Miss D. N , aged thirty, was referred to me by Dr.
Pearse, of Trowbridge, on January 27, 1909, complaining of
discharge from the left ear of five months' duration, with acute
onset of earache, preceding this purulent discharge. Dr. Pearse
had found Klebs-Loeffler bacilli. The left external meatus was
almost tilled with scaly discharge, and the skin of the concha for
half an inch round the meatal orifice was covered with scaly crusts.
1 found she had well-pronounced chronic atrophic rhinitis, with
crusts of inspissated secretion in both nasal passages. She was
very dull and apathetic, with slow cerebration, and her hands were
cold and doughy and the skin slightly cyanotic. Dr. Pearse had
got the ear to clear up, but it always broke down again.

Prof. Walker Hall identified Klebs-Loeffler bacilli in cultures
from the meatal discharge.

Dr. Tayler saw her on April 18, 1909, when almost the whole of
the left pinna was covered with a thick crust which oozed pus on
pressure. Cultures from the pus showed varied flora; Klebs-Loeffler
bacilli were present.

1 " Beitviige zur Kenntniss der Antitoxisehen und antiinfectiosen Kraft des
anti-diphtherieserums," Cent. f. Bakt., vol. xxii, p. 527; cited b^ Nuttall and
Graham Smith.

2 Loc. cit.
;t Arbeiten a. (?. Geb. der Patholog. Anatomie, Bd, 6, Heft 2, 1908.
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April 19, ionised with copper, 10 m.a. for ten minutes.
„ 27, ,, „ „ 10 m.a. „ „

May 8, „ „ „ 10 m.a.
June 8, „ „ „ 8 m.a. „ „

Each time the patient came up for ionisation the case showed
distinct improvement, and on the last occasion the greater part of
the ulcer had healed and the patient's general condition had
become much more satisfactory.

I PHARYNX AND LARYNX FOR 1909.

': KOONE can read the papers which have been published upon
' the diseases of the pharynx and larynx without being impressed
1 Avith the great amount of work which has been done during the
;•• past year. There can be no doubt that recent improvements in

methods of diagnosis have done much to stimulate effort in the
! direction of treatment.
?:• The published records of discussions in societies and all the
" recent text-books give abundant evidence of the earnestness with

which the study of the diseases of the nose and throat has been
pursued, and this is equally true whether we regard the subject
from the standpoint of aetiology or pathology.

I,, One of the most striking features of the reports of the different
societies at home and abroad is to be found in the clinical reports

!•'• of important cases which have received material benefit from the
- newer methods of diagnosis and treatment. The fact that we are
)" now able to see directly into the cavities is sufficient to show that

agents such as X rays and radium may now be efficiently applied
to the pharyngeal and laryngeal membranes. Further , within the
same cavities operative treatment has advanced enormously, and

1 ' not only have a large number of foreign bodies been extracted
1 through the normal passages, but portions of the larynx have been
'' removed with comparative ease by internal operation.
1 Apar t from the application of the newer remedies many cases
t ' have been recorded showing a steady advance in internal and
•; external operations and the ordinary methods of treatment. There

can be no doubt that the different agents or operations employed
[I: ' in the treatment of the more serious affections of the pharynx and
if larynx are becoming better understood, and consequently a finer

»!' appreciation of the relative value of each is being obtained.

ill




